INTRODUCTION
The use of semiconductor detectors for spectrometry of heavy ions, for instance, fission fragments (FFs), has some methodological issues that require being taken into account. Among them is the plasma delay effect (PDE), which occurs due to generation of plasma in a heavy ion track formed in the detector. The external electric field enters the track with decreasing density of charge carriers in it, giving rise to the electric current in the external circuit. Thus, the current in the detector starts to increase while the ion hits it and then becomes constant when all the carriers drift in the homogenous electric field in the PIN diode. At last, the current decreases in the process of the carrier's elimination. Most often, the signal from the PIN diode represents an integrated current. As a result, a PIN diode's signal observed in experiment consists of a sloped region in the beginning, linear main part, and a tail falling over time. The point of intersection of the line, interpolating the linear part of the signal, with the base line could be taken as the time-pickoff point. Under such algorithm, similar to the well-known CFD (Constant Fraction Discriminator) approach [1] , a time-pickoff point is independent from the amplitude of the signal but is biased comparing to "true" moment when the detector is hit by the ion. In order to have a "true" timepickoff point, we proposed a time-pickoff method that approximated the sloped region with a parabola which vortex lies on the mean value of the pulse's baseline. The method used the parabola vertex as a time-pickoff point, and so we called it the "parabola time-pickoff method". Evidently, the method could be applied to the digital image of the detector signal (off-line). Even though the application of this algorithm initially had given satisfactory results [2, 3] , later it became clear that it would be desirable to increase a robustness of the algorithm against a choice of region for parabola interpolation.
1. SEWING-PARABOLA TIME-PICKOFF METHOD The next step in developing the parabola timepickoff method was to improve it so that the parabolic and linear curves in the leading edge would sew together seamlessly. Digital images of the PIN diode signals will be analyzed below. They were obtained in the experiment discussed in sec. 2. Fig. 1 demonstrates a situation when the number of points that belong to the parabola's right branch are set incorrectly. As a result, some points fall into the linear edge part and the timepickoff point becomes biased. The improved algorithm is illustrated in fig. 2 .
The parabola with a vertex on the mean of the signal's baseline is defined by the following equation:
where x is a number of time channels; y is a number of pulse height channels. The equation for the linear part is:
The use of semiconductor detectors in spectrometry of heavy ions has several methodological obstacles that are necessary to address. First of them is the pulse-height defect (PHD) that manifest itself in a form of seemingly less energies than particles actually have. The second is the plasma delay effect (PD) that prevents precise measurements (TOF technique) due to creation of plasma in detectors, which obstructs the charge collection. In this presentation, we discuss new approaches to the HI mass reconstruction using Si PIN diodes for measuring both energy and time-of-flight.
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To sew the parabolic curve with the line, both the values and derivatives of the parabolic and linear functions must be equal in the sewing point (x s , y s ). From the equality of the derivatives in the initially unknown point x s , we get:
And so
Thus, the formula for the parabola is
One of the unknown variables (x s ) could be expressed through the equation:
The full formula of (5) is as follows:
From (6) it follows that
The unknown b is found using a one-dimensional minimization:
where
Points for x i are selected in the region of the rising edge which is above the line y C = 2 in fig. 2 and left of the approximating line. For this selection, first in the region that starts 25 time channels left of the point p and up till the point C 2 , the algorithm selects the points for which the following is true:
Right of the point C 2 the points are selected by the following rule:
Parameter µ is the maximum distance of the signal's points from the approximating line, and it varies depending on the smoothing of the signal's points. The points selection stops when inequality (11) becomes untrue or the number of the points gets greater than five. In case two or fewer points are selected, an event is rejected. 
EXPERIMENT AND RESULTS
The improved time-pickoff method was tested for the first time in an experiment at the reactor IBR-2 (LNF, JINR). A time-of-flight spectrometer COMETA-R consisted of two mosaics of PIN diodes, with eight diodes in each mosaic, and a microchannel plates timing detector ( fig. 3 ). For the spectrometer calibration, a 252 Cf target was used. The PIN diodes served for measuring both the fission fragments (FFs) energy (E) and the time-of-f light (TOF). The data acquisition system consisted of the fast digitizer DT5742 and a personal computer.
The method was validated by comparing the experimental positions of the light and heavy picks in FF velocity ( fig. 4a) and mass (fig. 4b ) distributions for252Cf(sf) with the ones from the literature Ref. [4] . The literature and experimental spectra peaks were approximated by parabolic curves. The positions of the parabolas vertexes for both literature and experimental data are compared in the Table. The procedure presented in [5] was applied for calculation of the FF mass using experimental values of E and TOF. Under the procedure, the pulse height defect is taken into account based on its parametrization proposed in [6] . As is evident from the table, the experimental and literature data agree well.
CONCLUSION
A new off-line method of time-pickoff "sewingparabola" is an improvement of the parabola timepickoff method proposed by us earlier. The new method provides good agreement between the experimental FF's velocities and the respective values from the literature. For two mosaics of eight PIN diodes each, the FF's masses calculated using this method presented
